The number of applied irrigations and seasonal water consumptive use (CU) were increased with decreasing irrigation interval days which the shortage irrigation interval (irrigation every 15 days) recorded the maximum CU under all sowing date with an overall average being 442 and 453 mm for first and second season, respectively. The same trend was found with sowing date, with plant sown in 1 st April consumed more water than the other sowing dates. The lowest water use efficiency (WUE) was recorded under longer irrigation interval (irrigation every 21days) comparable to (irrigation every 15 days) and values of WUE differed due to sowing date, which the S4 (sowing at 15 th May) gave the lowest WUE while, S1( sowing at 1 st April) obtained the highest value. The crop coefficient (Kc) values started small and increased to reach their maximum values in mid season under all sowing dates, then decline again until the crop maturity under all sowing dates.
All yield and yield component traits were markedly affected by sowing date and irrigation interval. Most of the studied traits except leaves/stem ratio as well as fiber %, decreased by delaying sowing date from 1 st April to 15 th May. Decreasing irrigation interval days from 21 to 15 days significantly increased plant height, number of branches/plant, fresh and dry yield ton fad -1 , while leaves/stem ratio and crud fiber% which increased by increasing irrigation intervals from 15 to 21 days.
Introduction
Guar or cluster bean ( Cyamopsis tetragonoloba, L.) is a drought tolerant annual legume grown principally in India and Pakistan. Also, guar is cultivated in small areas in USA, Australia and Africa. It can be eaten green like snap bean, feed to cattle or used as green manure (Gomaa et al., 2007) . in Egypt , guar is a promising summer forage crop that could be used to reduce the gap between the available and required summer forage crops for livestock feeding especially in grass -legume mixtures to increase dry matter yield, protein percent and gave forage of better quality than pure crops (Farrag et al., 1997) .
Water is considered an economical scare resource in many areas of the world especially in arid and semiarid regions as Arabic countries in especially in Egypt ; also, it is considered a limiting factor in agricultural expansion in all countries over the world. In Egypt, however, irrigation water is not sufficient for both irrigation and reclamation purposes due to limitation water resource coming from the stabilize share of the Nile water and the slight acquit of other renewable sources, which affects the sustainability of agricultural development and food security. The effective irrigation water management practices and maximization water productivity is the desired target in this situation. One of the most Keywords: Guar forage crop, Irrigation intervals, Water utilization efficiency, Plant and crop coefficient (Kc).
Egypt. J. Agron. 39, No. 3 (2017) important methods of water conservation are saving irrigation water by increasing irrigation intervals or decreasing irrigation depths. In this respect, Anton et al. (1995) stated that, the ecological importance of water is the result of its physiological importance. Every plant process is affected directly or indirectly by water supply Seyed et al. (2011) . Noticed that the increases on irrigation intervals decrease forage yield in sorghum. Alian & Mokhtar (2014) reported that the number of applied irrigations, seasonal water consumptive use and fresh yield of Jerusalem artichoke forging crop were increased with decreasing irrigation interval days .
Managing planting date influences crop growth and development as well as interaction between growth and development and stressful periods (Abd El Lattief, 2011) . Selection of proper sowing date is vital to obtain high yield due to variation among the weather conditions (Murungu et al., 2010) . The ability of guar to thrive under semi-arid conditions (Abidi et al., 2015) makes it highly suitable for the Egyptian condition. Planting date studies performed in areas with wide climate variation, such as NW India and Pakistan, Losavio et al. (2002) noticed higher guar seed yield in planting period of May to August. Similarly, mid-May planting of guar has been reported to produce the highest seed yield in Mediterranean environment of Italy (Gresta et al., 2013) . Primarily, guar was used for fodder is grown from May to July under Egyptian condition. There are many climate changes in later years affects on growth crop yields. Additional to, no information is available on optimum planting date for guar in regions inside country. In view of these facts, the present work aimed to comparatively evaluating four planting dates under different irrigation intervals on yield and water use efficiency of guar forage crop under middle Egypt condition (Giza region) . Gee & Bauder (1986) and the chemical analyses of soil, i.e., total N was determined according to Bremner & Mulvaney (1982) , available P (Olsen et al., 1954) , total K (Hesse, 1972) , EC (Richards, 1959) and pH (McLean, 1982) . Field capacity was determined according to Cassel & Nielsen (1986) . Wilting point was determined according to Stakman & Vanderhas (1962) . Available water was calculated from the values of field capacity and wilting point. Bulk density was determined according to Blake & Hartge (1986) were listed in Table 2 and Table 3 .
Materials and Methods
Soil samples were taken from depths were 15-cm successive layers down 60-cm depth of the soil profile just before each growing season to determined soil moisture constants for the experiment site, and summarized as average in Table ( 2)
The Giza soil is a montmorillonitic, thermic, deep (Abdel -Wahed, 1983 
Chemical composition
The plant samples were collected from each sub plot, weighed and oven dried at 70°C for 48 h up to the constant weight, ground and prepared for digestion as described by Page et al .(1982) . Chemical analysis of forage was done following the conventional methods recommended by the Association of the Official Agricultural Chemists (A.O.S.C. 1991) on the dried forage sample at 70 O C of each cut to determine crude protein percentage (CP) % and crude fiber percentage (CF) %.
Water relations Actual water consumptive use 'CU' (Actual evapotranspiration)
Water consumptive use was determined via soil samples from the sub plots just before each irrigation and 48 h later besides at harvest, in 15 cm segments along the 60 cm depth of the soil. The seasonal water use values were obtained from the sum of water consumptive use for all irrigations, from sowing until harvesting under different treatments. The CU was for etch irrigation was calculated according to Israelsen & Hansen (1962) as follows:
where: CU = Actual consumptive use (mm) ERZD= effective root zoon depth. (mm) Bd = bulk density of soil (g cm -3 ) Q 2 = the soil moisture two days after irrigation (% w/w).
Q 1 = the soil moisture before next irrigation (% w/w).
Water use efficiency (WUE)
Water use efficiency (WUE) values were calculated in kg of Guar fresh yield produced per m 3 of water consumed per faddan according to the following equation (Vites, 1965) :
Potential evapotranspiration determined by estimated ET formula
Reference evapotranspiration (mmd -1 ) values were determined via the metrological data of Giza region illustrated in Table 1 . Penman Monteith method was used to calculate ETp using CROPWAT 8 model (Smith, 1991) as follows: ETo = ET rad + ET aero (3) where: ETo= Reference evapotranspiration of 
Crop coefficient (Kc crop)
The Kc crop values were estimated from the general formula
where: ET crop = Crop evapotranspiration (mm/ month). ET0= Reference evapotranspiration (mm/ month). Kc = Crop coefficient.
Statistical analysis
Data were statistically analyzed according to Snedecor & Cochran (1980) and treatment means were compared by least significant difference test (LSD) at 0.05 level of significance. Bartlett' s test was done to test the homogeneity of error variance. The test was not significant for all assessed traits, so, the two season's data were combined.
Results and Discussion

Growth traits
Data in Table 4 showed the effect of irrigation intervals, sowing dates and their interaction on growth traits namely; plant height, number of branches /plant and leaf/stem ratio.
Effect of irrigation intervals
Results indicated that irrigation intervals had significant effect on plant height, number of branches /plant and leaves/stem ratio. The means comparison of these traits indicated that increase of water deficit stress significantly decreased plant height and number of branches /plant. Also, increase of irrigation intervals from 15 to 21 days decreased these traits. In this concern, El-Ryad (2013) reported that increase water stress levels decreased plant height and number of shoots per plant of cowpea and sorghum forage crops, the same results found by Qasem et al. (2010) on cowpea. On the other hand, leaf/stem ratio trait significantly increased with increase of water deficit stress increase. Also, increase of irrigation intervals from 15 to 21 days increased the mean ratio of leaf to stem weight by 12 % (Table 4) . Seyed et al. (2011) stated that the effect of water deficit stress on leaf/stem ratio of sorghum was significant and with the increase in the intensity of drought stress increased, Also, Afsharmanesh (2009) on alfalfa fond the same result.
Effect of sowing date
There were significant differences for plant height among different sowing dates (Table 4) . Early planting date 1 st April exhibited taller plants, increase in number of branches and leaf/stem ratio over all cuts, the mean values were 79.13, 6.16 and 1.28, respectively.These results in harmony with the observations of Ramzan et al. (1992) who reported that plant height was generally reduced in delayed sowing in case of mungbean and in cowpea (Ichi et al., 2013 (Patel et al., 2002) .
Effect of interaction
Interaction between irrigation intervals and sowing dates significantly influenced growth traits as shown in Table 4 . Results indicated that the highest values of all studied growth traits were obtained from the treatment irrigation at15 days interval as interacted with 1 st April planting date except, leaves/stem ratio where the maximum value recorded with 21 days intervals interacted with 1 st April planting date.
Fresh and dry yield Effect of irrigation intervals
Effect of different irrigation intervals on fresh and dry forage yield of guar and total cuts are shown in Table 5 . The highest fresh and dry forage yield of all cuts were obtained when gaur plants irrigated at 15 days intervals treatment. Similar trend was observed in total fresh and dry yield, it increased by 25.64% and 33.74 % for total fresh and dry yield, respectively. In this concern, El-Ryad (2013) revealed that the superiorities of cowpea and sorghum forage yield with 100% FC irrigation. Seyed et al. (2011) found that the maximum total fresh and dry yield were obtained with 5 days interval compared with 20 days interval in sorghum forage crop and Dadson et al. (2005) have also reported significant effects of water stress on cowpea.
Effect of sowing date
All sowing dates differed significantly on fresh and dry yields over all cuts and total yield (Table 5 ). Early sowing date 1 st April produced the highest values of 21.66 and 7.14 ton/fad for the total fresh and dry yield, respectively followed by second date 15 th April, while, sowing in 15 th May produced lower fresh and dry yield. These results are in harmony with those obtained by Gallagher & Biscoe (1978) , sowing at optimum time enables the crop to best use the available growth factors such as temperature and solar radiation at different stages of growth for high productivity. Akinola et al. (1979) found that early sowing gave higher dry matter yield in cowpea than late sowing, the same results observed by Ichi et al. (2013) on cowpea, Modawi et at. (1995) obtained higher forage production of cluster bean in early sowing.
Interaction
The effect of irrigation intervals and sowing dates interaction on fresh and dry yield were significant (Table 5 
Chemical composition Effect of irrigation intervals
The analysis of variance showed that irrigation intervals had significant effect on protein and crud fiber percentage of guar forage yield (Table 6 ). The protein percentage decrease with the increase of irrigation intervals from 15 to 21 days over cuts, where it decreased from 15.65 to 15.45% of the mean protein percentage. The results of this research is accordance with reports of Nielsen et al. (2006) on corn, millet and triticale and Seyed et al. (2011) on sorghum who explain this result by the sensitivity of cellular growth to water efficiency, the decreasing of water potential in meristem is a cause for reduction of the turgor (potential) pressure, that isn't enough for the cell growth ;this subject is one of the causes of decreasing protein synthesis. On the other hand, there are significant increase in crude fiber percentage with increase irrigation intervals from 15 to 21 days .
Effect of sowing date:
All sowing dates differed significantly in protein percentage (Table 6 ). Sowing guar early at 1 st April produced higher protein% than late sowing 15 th May among all cuts. These results could be attributed to decrease in dry matter yield. On the other hand, early sowing date decreased crud fiber
Effect of interaction
The interaction of irrigation intervals and sowing dates revealed that mean of protein percentage over cuts reached to its maximum value (16.19%) under irrigation at 15 days intervals as interacted with 1 st April, whereas the maximum mean value was 26.97% of crude fiber under irrigation at 21days intervals and 15 th May planting date (Table 6 ).
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Water relations Actual water consumptive use (Actual evapotranspiratio )
Results in Table 4 show that, the overall averages of actual water consumptive use (Eta) in 2015 and 2016 seasons were 1716.2 and 1760.1 cm 3 , respectively.
It's clear that seasonal water consumptive use (ETa ) was increased as intervals days value decreased since the ETa value under the 15 days interval was increase by 15.18 % more than those under 21 days interval treatments, in the first season. Similar trend was observed in the second season with increased reached to 14.91%. Two seasons results reveal that, regardless of sowing date, water consumptive use was increased as intervals days decreased. These results may be attributed to increased number of irrigations and the soil moisture was more available for extraction by plant roots and as well as soil surface evaporation under short time irrigation. On other hand, results also showed that, slight increased was found in 2 nd growing season compared to the 1 st season especially under short time irrigation. This could be attributed to higher temperature prevailed in the 2 nd growing season (Table1). These results are in the harmony with those obtained by El-Sabbagh et al. (2002) who noticed that seasonal water use was increased with decreasing irrigation interval days. Other similar results are obtained by Moussa & AbdelMaksoud (2004) . Recently El-Sarag (2013) reported that increasing irrigation intervals from 10 up to Hussien et al. ( 1990) .
Water Use Efficiency (WUE)
Values of water use efficiency as recorded in Table 8 , indicate that irrigation at 14 days interval gave the maximum water use efficiency of 9.91 and 9.67 kg fresh yield /m 3 water in first and second season, respectively. While the minimum value was 9.30 and 9.06 kg fresh yield /m 3 water was recorded for long irrigation time (21 days interval) for the same respective treatments. The two-season results indicate that, there was sight increased with decreasing number of irrigation according to irrigating at short days interval. These results are in harmony with those reported by El-Marsafay (2000) and in accordance with observation of Krogman et al (1980) who found that faba bean water use efficiency was similar among different irrigation treatments since the seed and straw yield linearly depended on total water received. Table 8 
Results in
Kc= Eta/ETo
Generally, results shown in Table 9 indicated that there were small differences between calculated ETo for the two seasons. This may be due to the variation in the weather conditions. In first season estimated ETc values were 776.7, 742.5 , 839.6 and 833.1 mm for S 1 , S 2 , S 3 , S 4 , respectively. However, the highest values for crop coefficient (Kc) for April May , June, July and August were 0.33, 0.49, .67, 1.02, 0.51 and 0.23 respectively , were obtained for early sowing date (1 st April ) which the lowest values being 0.31,0.47,0.73,0.55 and 0.27 results from delayed sowing date(15 th May). Results in Table 9 also, indicate that Kc values started small according to the small plants cover in the early stage, then increased to reach their maximum values in mid season as a result of a complete crop canopy with highest value of ETo, and then tended to decline again until the crop maturity. These results are true for all sowing date treatments. In this concaern, Doorenbos et al. (1986) reported that for most crops Kc values increase from a low value at time of crop emergence to maximum value during the period when it reaches full development and decline as the crop matures. Recently, Abbas et al. (2008) reported that Kc values varied with growth stages for guar plant growth at Wad Medani-Sudan with values were 0.44, 1.03 and 0.63 for Kc in Kc mid and Kc end, respectively. 
Conclusion
Achieving higher water utilization efficiency became the most important challenge for scientists in the agriculture, particularly in arid and semi arid areas. Mitigation such problem could be achieved by irrigation intervals. Furthermore, determined the optimum sowing date to give the highest yield under the variation among the weather conditions to improve growth and yield of Guar forage crop. Our results showed that sowing at 1 st April in combination with irrigation every 15 days improved growth characteristics and final yield at Giza region.
